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(54) SUBSTRATE CLEANING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate cleaning system 
capable of effectively utilizing a resticted factory space. 
SOLUTION: A substrate feed-in and -out part A. a substrate standby 
part B. a substrate transfer part C and a substrate cleaning part D are 
successively and continuously arranged in series from the side facing to 
an operator zone O and a substrate treatment route is constituted so 
that a wafer W is passed through the forward path from the operator 
zone O to the opposite side of the operator zone to be subjected to 
cleaning treatment and again passed through a return path to be fed 
out of the operator zone O. By this constitution, compact constitution 
requiring the operator zone O only on the single side of the substrate 
cleaning system is established and the arranging space of the system 
can be contracted. 
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(54) KSW<D«i»] aiRac^i'XT^A 



(57) 

[US] |5B<i,ii^cXJ^X'<-x2-fl^fiIffl-rs^i:** 




msimm.nm^i5j:umm^^cr>mi>zmm.^tix . m 

m^:m^tLfzm. m/^<7)imimtx^^u-i!^Y- 
ymt>ii>miii^ti^j:oizmm^tix\>^&zt^nmt 

Tij^ v\,zmth^fd-zm.ifmx^fihwmx^ 

Lxixxn^mta^tihmmmtauttmm^^i^-i^ 
Y-yizm Lxmms^tix \^^zt ^nwit-t^m 

1 izim<7ymwm>'^7-M,. 
[ mmn 3 ] mimmwmmi . mi ^ u r ^ -tr ■/ 
h ^mm-t^^^-t -y hmm.^*^±r:fj\^'^mwmzmm 

ti^±r:fji^^miLmi>zmmmm.^tix^^mxmx h -y 
^wm.-fhii^-y vmm.uif}Lf->5Pi'^'mmizn.mR. 
IS t -r -& ii^js 3 \izim.<^wm^ i^x x-^ . 
mLfz^^ V T/j-t-yh ^^mum^im i ^o^«o 

mS^-S^ 2 c7)^SJa;fC y h i: . tiffa^i^-fe -y h >y 

•y h ^ -?> Ig 3 c7)^tJ>n -y N dx. T =3: § 
^ i: ^ -r ■& m^m 3 i /::{44 tcieiJto»K^#S^ 
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^so/t'-y ht^-mm^zm^'^^tixm^^tix^^hz 
t imwit-thm^3-b^(y5(r>\.^-tixt^-:>i,ztm<7) 

tmmin \^y^t mmim \^y^t o^t- 1 -y f-^^j^ 

x'mv5\^^m-hmtH\^^\^^mmx. x\^i,:it 
[ft^jHs ] mmiimmmt. Kne^A- u ni-^ -y 

mm h" -y ^ i: -e CO 1 / 2 coib^'J b° -y -i-x'hh mmin 

-y ^ i: coia-ce -y ^^m-h b- -y T 

A. 

ticc7)^«^ii:«^-fe-y huxxi&n-thmRmmmm 
mt imtx^j:^zt i'^mt-i-msm i i,zMm(7)m 

iri^m^mt^ti^tti^iz. K^^(o^mmm^=fmL 
y'j:\^xoizmmmm^titm^t^n.x^'>?>ztimk 

fiiS«t?l^«{4. ^(^m\>^lrZii\,^X^f^T!Smx\ msimm 
TV^^ ^ t ^Wii{fr-&if*«9 1 0 tlS«£0« 

im^ 1 2 3 B!ii5»«j«Aai«i5. mmtm. mm 
3mmtsJ:x/mwm^^^s.\<HzmM^-^xmmm-t 

xmx^ixhwm:. m£mmmm^m.\,z'^\.mx. 
xfi^ yv v:KX'm^m^-fh t i: i>(c. st/mB#t 
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[00 0 1] 
[00021 

m-jj\^^-mz§im^tLx^j:<o . ^<^-minz^mx 

^mm i^tLhbbiy^z. -e c7)i\si^mizmmi&tiium^ 

m^mt^'niz^m'^mt^tix^j:^. 
[ 0 0 0 3 ] *fc, mxmi}^(^±smmmxmzmit^^ 

Bc7)«jti: LTJi, ±fB'>xy\$:J!J!:affl^-v';r;^-fe-y 

iB';7xyN^®s«i^ LT«t^tjaa-r ^ ^ -t -y m^x >f 

tbi, i,zmfm<ommt:m±^itiisf^. ^m<7>^'^ ••/ h 

[0 0 04] ^LT. C:<7);<f-b y bW'XrJ'-frcoSSijt 

^>^x^Mzi5\^xii. ±iimumA^x'mmm^^v 
Tf)^ -y ht^hmwmm^mmsizf^tw^ hixfz'^:^. 
^Nti, ^(^mimmMmm.^z^'o . m<!Kimmm\,z 
mm^tLxmwm^^tifzWt. iMmwrnm^zax,^ 

[0005] 

[5&BJ*«j!?«tltJ;3^-rSillS] t*>L'5r*^''^. -OJ; 
[0006] -f'5:ip-i=>, «i!c<0i^c#tt*«fil:^f6]^-^Jlc 

WA^ivtt£hmmmu<r>mm^z^ wmiXUbmk 

lZ:^^U-^Y-yiiiimt-thm^X'hhfzl^. v-X 
A^'fci!^, ^gtfti^XxA^c7)'>xyNSr)R*i^t/i;</-b y 

[00 07] ^7t, •^xyNlXaimc7)^^A''JT;&-lr y h 

c^mmmtii^^A^i>zx*)mm$tix\.^htz^. zti 



<r>m^m^mizKnmizws^tix\>^hrzif>, ^comco 
\,z^<<r)^-mm'^L. m^(r>^\.^Ymimmx'h^ 

[0 0 08] SibtC. '>XyS£7)^ifjaaXgfc|5)Wt!^^ 

^^-v 'J r;^-t -y b Sr-^xyNO^^^jiftaic^ff LT 

mmsiiamz^abwm^-thimii'h. s^^ut;!^-^ 

[0009] *^BB{i*^*».|.«d*cOPa1li;S(c^<^T=5r§ 
ixfzi><7)Xh'>X . ^(D±tihsmt-nt:i^li. m 

ifi^xy-A imm-t^ ztizhh. 
[00 10] tfz. :^^mco^h^j:&smb'thtz^ 

mi> smxmmiz'noztti^X'^ «.»«c^?ti^xxA$r 
mm^hztizh^, 

[0011] 

;&-b-y htciRS^$ix-Cj«ASix^'>xyNS:, ;<7-b-yM^ 

r-M.Xh'oX. ^^UT;<?-fe-y hlClRlft$iXJt'^X/'N«i 
aiAMtll$tt^*«a)gAaig8i:, ^0««Rj»AajgPc7)dE- 
-v- y TA-t >y h;()«-B#Wic1#lj8$ix-&»««P«l§Pfc . 1i 
^<7)^:cJ\^A-^-/ hUXX'—iSLxmf9!mt^& 

mm^t. ±mmmnm^iixv:&wi.mi^^c^m^zm 
m-^tix. mmwrn^co^ ^ r -t -y n t mum^^ 

i:<0^t:">xyNSr#t#;tl.a«R#iia5J: i: i; 

x/^(omm^mtx^^U'-i^y'~-ymi}^i^Witii^ti^ 
xoizm&^iix\>^i>zt^'^mt-rh. 
[0012] Km^xmwmt lx . ±fEa«s8Aa5 

mm^'^xm}mm^^mm^i:mt. zmmmi. 
mumtPh^^vT:^-*^-/ htzut^^tixmx^ti^'y 

x^N^, ±timm.mm!>mmm.iz^^Lmix:^-t yhu 
xx-m.wmm-t^ tti^iz, mz/mxf^t m-<^^^ u 

-y h tcRLT»:X^^Maj-r&-3iOi5fe?f X^$: 

mff-r^xoizm^^tix^^h. 
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[0013] tfz. ±ii^m^&<r>mmi^y^^:P h=5: 

hmmm^±T:}j\^^mwLmzmmw!M^ti 
wt^(>^j:^m.i¥mmt. z<r)m^mmizm^x^m^m 

^^cr>WmW)i^:^^=F^t^j:^^Xol>zim0m^tl&^MfSit 
^ixX\>^h. 

[0014] 2|s^BfltCt5V^T . mmmW^ii. '^xyx 

i;T3r'<l^-:? V-yi!lJ&»<bl(Sm$tLl. J: o izmm.^ti 
X. :itllzX*). mf¥i^Xr-M.cof^mizcr>;^:^^U-i^ 

M,<^ms.x^-xcom4Mtti^mhn.x v ^ ^ , 
[ 0 0 1 5 ] mmm>mimizi'o^:iiy^t:m 

^^mtx^^^miz. z(r)^j^^'^i}m'oiii^tixmz^j: 

Sr^T tfz^:r./M}mr/Zcr>mxmzm\>^fz^^r U r;<r 

[0016] $ ^>t. ±Mmmx\m. mwMWM. 
mwMmmiiX-i/mmm^i:s.\^^zmm^^xmm\ 

vm^ttxWiX^ixh^^i^^^. }Ltmwmmmmm. 

\,z1^Lm}LX:^'tvV\^XX^n^m-fh}itiy^z. s 

\i^-t^~m(nmmMi:^-^umit-th:iti<zx'o . ^ 

[0017] ^/o, iieori; <#«^^O^^S:3>- 
[00 18] 

[00191 *f£BfltC^I.S««t?ti^Xri>^5-ia 1 



(f5 2t5t) O'^xyNW. W, •••S:;i&-fe-y bUXf— JSL 

(4, »K«8AaigeA. afl^itiigPB, s^^msjc, m 
imm»Disxx/^mmm. mm^) E^^^^tLx 
m^^ti^tth^z. ztii^mnrnxm^A, mmwm 

-yoizm-Thm^^h jiiiXjS M t T E?'Jie« $ n-c ^ ^ 

[0020] *«j)gAaJgPA{4, ^A-UT^-fe-y Ml: 
itXitt^ti^c^xyNW, W. -^iiSAJfgai^fiSgPfiFT-. 
fl:*6<)tc«4. HUXg7&>^>=^^ U T;<?-fe >y h 1 tJJX*rt$a 
fc^j:.j\W, W, •••3!)iJgA$iiS««lfiAIS2i:. iit?f> 

S&aA'^IITL/^'^xyNW, W, •••$r=^-\r 'JT;^-b-y M 

[0021 ] mimxB2ii.. m^mAiamAcommEi 

AW^iSa^itT, mUZ^jk-rXolz. ^-^>JT:^-^-y 
hiI'3n.:?:7hii01i«2ai:^A''JT;^ 
■fe >y M Oy|<T:fr|6j<OI^# ?r^^l^-tl> ^'-i^7'-7^/W« 

«2b^fii;cT^-l.. 

[002 2] ±11-^9 hM0«^i2a{4. fl:f*:Mt3(4ll 
?.L=5rV^*i, i5ijx(4l$ra¥6 - 2 5 2 1 2 en<i^m.^z%l 

fflc7)7.y:7t^ -cDy •y9±.\.z\^-^y^-SrLX^^'^ 

±B'!^~y^-r)mm2 b{4, ilB^A- D r^^-b y h 
l*^'Ka$^t'?):?->'r-y''L'i: . c:<7):$'->-7^-:^/W 

[0 02 3] -e-tr, S«lfiASI52«oa}AP2c*»/bJR 
A$n/i^ A- 'J r;!7-fe -y M (4. ±fei^ 'J ^^^St: J: 

tx±f a V- u yymmiz x^rnvx. ±Mi^ - y^—y 

;U«^2bc7)^->'f— 7-VP±^«*^ifeM$ti. ZCD9 
l'?*0>lc:t;ilX*rt$ti?'v:'^xyNW, w. ■■■(Dyk^lfm 

m^t^. mx^tf'^^^w^^o^^mm^tix 

a. *|ISfe®®tCJ3V^T{4, — 5C!0^A''jr;<7-t>y h 1 

[00 24] a«Ri)8aiSP3{4, a«AaigPA<7) 

i: ^ A' 'J r;{7-fe «y M <0?kT:^riJaO(6l^ iJ'- 

[ 0 0 2 5 ] LT. fta^ri>a«R#<isi5B*>'b±fa:7 

-y^'-T'/u^s \>(r>^-y'T—'f)V±ji,z^^^im^ 
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(61^:$' ^ bin 0 $ti/cf^. WtX±IBi^ U y^i^m:: J: 0 

[0026] S«#«|[|5B{4. KBiJISAttjaSAOdf A- U 
{4, ;i7-fe yhXh-yX?5i:^tta.K«yh6 2r±^gSi:L 
[0 0 2 7] Hl-k yhXh y^Bii. ^^VT:^-^'yh 

v^-c{4. mmxu2mizmm.^tifz--:><Dmxmxh 
y ASUS A, 5At. mm.mtii^sm^zmmtLfzii-:> 

[00 28] MAfiJi5j;VMaHPJXh y>:?gP5A, 5B 
{4. -?-0;?.b-y7)^«*^*aaiuc7)'>XMW, W. -^rJR 

[00 29] ^J;c{f. SgAliXh>y;!?g|5 5A{4. 04 
»JT;!?-fe-y b 1 ^«B-r.i.;&-fe-y bt!«aP7*-'±T:^l^ 

^smzmmmm^iix^^^ . B.TUco:^'t y\^mm.& 

7 {4, S^KMAffiSBAcO^A- UT;<?-fe-y M<7)mH^$ 

V fit V . tfz. mmmx 

ffigPAWCjffV'.ffl (ll4lcfcv^T:tH) coMAiiXh-y 
;&gP5A(4. ±ie:5'->x-:7';l'il«2bcO^->7"- 

[0030] ^mo;fr.y h6(4, -y h;^. b 'y;<? SCO 

§^ct<r)mx^^ 'J T^-b y M ^^mi-^ i,<DX\ m 

^comi^M^zti^^Xli. 3^co#iia;n-y -P* 

mtfz^^rVTA-^-y h 1 Sr^StJ!!!a-ri.Sg 1 -JO^ma 
,i^-yh6At. MHIf*c7)<7xyNW, W. "-^riRlrtLi^c^ 
A-'JT^i^-fe-y b 1 ^^m9m-t^^2cr)^mt3yti-yh6 
Bfc, ±fB;<!?-t>y h:^h-y^&<50;<r-b'y M8SSC7i:»K 
^ScgCt^oraT^-v DT;<7-fe y M $rf#®5!!;a-^-|>ll3 
Ofl«o4< -y h 6 C i; ^^flgffl ^fLt t'>i. , 
[00 3 1 ] Ztli^^m^^^yV-e (6 A, 6B, 6 
C) SgltJj:t^m2«0SJ®od< y h6A, 6B 

{4v^•fi^t, !15tc^-rJ;p(^, ±T:^ri*]'^#^»)f^'5r 
tg^#tta;}f.y M Otc. =JfA''JrX7-fe-y b 1 2r— 



[0032] C:cO;^;«& 7Mn,1f «y M H4. 1 

1 atcnoOT-A 12a. 12 b*>'|g»3Si?$fLT^ 

■s.«iii5(;«otc7)T\ t-jui ih(7)^tQmz. ^^'jt 

;{?-fe-yMS:^-V •y^y:^'-r.?.f-A'-y^y^gBl 3*<ll 
«$ixTV^S. CK^^A- y^y^^HCl 3(4. ^■v»Jr;<^ 

T-A13a, 1 3ai:, C:ix4>f-A- y^?T-/.l 3 
a. 13ai:mmmi¥ (^-r y^y:fmi¥) ^^^^^ 
•y^S/'jyn 3b^*^/b^l.« 
[0 03 3] tfz. ^3c7)^i8cj't''y b6C(4, [14 

^■Tiat, ^kT:^rr6i^ (llHci3v^-c3i^^$(i).(4) U 
(61 ) 'VffifSittilgWr •S^it^B 1 4 ±tx;^ ^Sod? 
•yM lA^-f*:Wt;ffl^-&$tT.T«^$ilTfc'}, 
f^mmSl 4I,ZJ:*). *-fe y hXb-y?;?5i7)^AII!lXb 
■y ;^gl5 5 A i: MffiffillX h-y;f7^5Bt CO^Xfm^mt 

[0034 ] ^LT, ISlOfltEad-' y h6A«4. mU 

r;{7-fe >y M 5: . ^A- -y y ^'^ft^t , WiXm^ h -y 
^SK5 AOV^-rfl*^C0X7-b-y VmmMl l.^Z'^Wr^^t 
ttC. .lcom\ffl!lXh-y;<7gP5 A(;e^UtCXh-y^$ 

■y h 6 c {c^ftjs L{astc^«i-r & , 

[0 0 35] |g2cO#ifto;K y h6B<4, ^3^0 

A''Jr;!7-b-y M^. ^-vy^y^^WLT, MiJA 
h -y ;^gB5 Bc7)V'>-riX*»<7)X?-fe -y hlKMgP 7 ±tC^«tt 

l.i:tttc.|Slt< ±iEStt« L{aB{^#«i-ri.3!!raf* 

O'^x^'NW, W, •••$:lRlftLfc^A''JT*-fe'y M *s 

f-^-ydry^^Rj^LT, mmtt,^3cr>^-y7—yfV' 

[0036] tfz. m3<7)^iiad<«y h6C{4. ±iH^ 

(tjgtfiBtcf^^-ri.saaBuo'^xyNW, w, -^um 

Lfz^^VT:^-^-yh 1^, f-r y^y^^^^UT. « 

m.^m^ci,zfm-t^-:fi^ :i(^mm.^m^cxmz^ 

tltz^^- y T;<7-fe y M 4^ct43iaaf*0'>xy\W. W, 
•••S:lR*(^L7^c^-v'JT;>-fe y h 1 ^A'-y^y^«ftJ# 

[0037] »^^iJgI5C{4, ««1#«ia5B(7)df T >JT 

/j-by hi tmtm^mD</)mLfim9mmm2 ot<7^ 

m^Buxx/m^m^^Dcomz^m^tix^^h. 
[00 38] zcr>mm^n^cii. mi¥mi>zim7r:L^j: 

=>f -V 'J T^-fe ^y M 2{iM?iJ LTaB-t^^-t 
•ybS^l Z<D;^-t yhm.^l SiiO^-v'JT^ 
•fe-yM, l^^*^t•C'?xy^W. W. ••■Sr5§±(f#^$ 
•«i-Si:oco«fi^§g±tf «1i 16, 1 7 1 i:mtX^j:'0 . 
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[0039] tfz. ±sm±immi6 . 1 7{i, He 
^ ^ izm tx . mm.mm>immm. 2 0 -y ^ r 

-A2 1, 2itMi!iL.-c. n^i^NW, w. ■■■comn:fj 

mtx. ^-^xyNW, w. •••*i|5]-:^r[^/^[6](tTie?'J§ 
ill>*Sjiffi5iJ*r|*)i:, BUSf S'^^x/NW. W[p|±(7)^h 

[0040] zcoB^cofzi^. ±mm^±.imm 1 e , 

{ClRiW$*t-2>2 6ffc«0'>xy\W. W. -€rT»*^>«Jt 

[ 0 0 4 1 ] ;titM3StT- ±mmmmM!m. 

mS2 0cr)mW.i-^-y^T~M.2 1 . 2 1{±, I19C^ 
■tXoiz. 5 2^^c«^'!7xy^W, W. •••SrTiB*»^>«^*t- 
-g>«l^«2 1a, 2lhi:mx.^tti>l>Z. m^-thm 
j#«2 1 at 2 1 b(5, 119(a) fcj;l/(b) {z^ix^'fl 

^•txot£wmmmb^tix\<^h, 0*0. ^ix^>iofi^ 

Kf«2 1a, 2 1 b(4, S«f-r yi5'r-A2 K 2 1 
xyN±Tji3i^tg) ) S:^TO<l;^cmsn.TV^§. 

[ 0 0 4 2 1 LT , issMimmmmm 2 0 

g^T. ~-:>(7)df ^ ij r;&-b 'y M . 1 io^i^WlSMWh 
a^S2 0^coi!Q:aM^O'^xyNW, w, -co^ii^^^f*? 
iXh (136 (a) ~(g) , 

[0043] (1) 116(a) {C^-rJ:dtC, S^^-vy^5' 
r-A 2 1,21 0«Jtj»2 1 a . 2 1 b^i^A- -y 
j/|»^OWc*3V^-C. ;>&-b ybB^l 5±<0-:^rO^ 
A- 'J T;&-b -y M tcSt tT . ««i^±tf 1 6 cr)^^ 
ffij^gPl 8*^'±#LT, .rco^^fA-yr/^-b-y M*^^>, 
»>xyNW. W, •••$rTlil*»'b«j^LT§g^±tf^. dil 
t~J;'5, 2 etJrt'-^TcO'^xyNW, W, ■■■ifims.'i-v 
^T-A2 1, 2 lSS:±:^^aiii!$^l-'^. 

[0 044] (2) '^xyNW, W. ■■■i]^W^'i-^-/^T— 
A2 1 , 2 1 i:T^L=5:V^±:^r<iSi-C^^±»f 'cjil/c 
116(b) KS^-ri^tC, te&S«^^r-y:J'r--t.2 
1. 2\i)^^W5^\,Zf}\%nW-Sm'^\^X. ^LiXhT 
-A2 1. 2 lc7)-:^<o«lt«2 1 ati^^y^y;/ 

(•^x/Nftj^) flii:SrmJt«2 1 



bti^A- y^^yj^MI^ ('>xy^±T^i3SnrSg) 5r«Jt^ 
I.. 

[0045] (3) ^o^wx. wm^i-wmm i e o« 

WSm^ 1 8 S i: . H 6 (c) tc^^-r J: 0 c . 
xvNW. w, -{i. -*ScM#t=, 1 Stfc^^S^f-A'v:?' 
r-A2 1,21 i0«^^^2 la. 21a, - itc^ 

0 , 1 3m)^^Wk2 lb, 21b, -SrjijfiL'rT:^- 

[0046] (4) 06 (d) t:^-rJ:dtc, ««R?^±ff« 

m 1 6 c7)SiKtS}#gP 1 8 *n 8 0 JK/2{t7K¥[flliE LT , 
-et^ioi 3^^:<7)'>xy^w. w. -<r>m^lfym.^f\. 

[ 0 0 4 7 1 (5) iMmmm^ i s tmv^iM lx . 

«KHA^)filK$ixJt 1 3^?jcO'>xyNW, W, ^Cy\,z 
<i:S^f-A'>yi?T-A2 1, 2 1 ±.i,zm^^tlX\,^hl 
S^jcO'^xyNW, W, •••^g|#±(fl.. 2 
etSrr^TcO'^^xyNW, W, •••3{^KK^-vy^'T-i>.2 

1,21 t^mhtc^'^i.ijimt.x'm^iifhti. z<r> 

{4StC#1g|-r-g> (06(e) #Bg) . 
[ 0 0 4 8 1 (6) ^mt. ;^r-fe «y hS^ 1 5 ±Oft!!:^fiO 
^^UT;^-fe-y MF*=lc0^xy\W, W, ■ Ic^^^tT, S 
^??±(f«ffi 1 7 iOa^^^SSE 1 8 1 y ^ 

r-A2 1. 2 1*^(1) -(5) cOWf^^rWliX^TO (06 
(a) ~(e) #B1) . 

[0049] .1 c;)%&. W^%HiW(^ 1 7 c7)K^fi^}t 
gpi8{i, ^-v'jr^-t -y M [^^^'^xy\W, w. 
5^#±(ffiH*L;^v:f^. «:K5^±(f<im 1 6<oami^gl5 
IStcMLSBfitT, 5 2tS:0'>x>'\W. W, 
Hlf ScOie^iJ f -y f- ( ^1 ;c if 6 . 3 5 m m b° -y ) T-ie^iJ 
$^II.*^®i;^-5T*»'i, ±i£(l) ~(5) cr>mi¥iff 

[00 501 (8) 06(f) lZ7jk-tiol>Z. 

•y^^T-M. 2 1.21 *i5^En:&f6]m^^^Jg/i'(tIaI^L. 

•C, C:fL(i>T-A2 1 , 2 li7)|^:^<7)^^»«2 1 a, 2 

1 btif-^ ■y=3f y^ ('>X/N«i#) mS^iZ^^, 

[ 0 0 5 1 ] (9) ^co^mx\ mm^±imm le. i 
7<7)mmun^is. i8:^n'^i-tt. meu) iz^ 

■tXoiz. 5 2tS:co•>xy^w, w. -co-t^T^^'S^f- 
^.y:?r-i>.2 1, 2im5f^2 1a. 2 1b, ■■■± 

^zmmu^^ix^. 

[0052] iiLtco-mcommzx o , noo^-v r 

;)5-fe yM, 1 COS 2f5[C7)'>xyNW, W. [a]— :^ 

iPiA.|6j{t-cffi5ij$ai.j«iiiBmi6]*»'=>. Bus-rs'^x 

mmmkmm^m.2 o o^^-r -y t-a 21,21 
[005 3] tfc, zcnmm^mucii. ±mtmz. 

mmmXStmim.2 0i}>(:>—':>cr,^<7)^-v U r;<?-b -y h 
1. l^osaaf^'^xyNW. w. ■ -oi^mtffd**. 
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idle. J!igff<7)>t7xyNW. w, —ffimK^^zWlti^ti 
[0 0 54] S«gt#ia5D{i. 5 2tfccO'>xyNW. W. 

^£hmwmn 25 i<7)^?f 2 5 cT^ffly^dais^ 

[00 55] mWW\ 2 5{i. 01 t^-r J: d Iz. 

M'^m.m.mzmx/xmifi^tix^^h, o^o, -^x/n 

ti^x^izm^^rix^^^. 
[00 56] zfii,zMmLx . m^comwMMcoMm^ 

fflo*:Kj)8iM«ra^® 2 0 A i: . mmiiimcr)mm.mm 

mcrtmrnmamms. 2 0 a ti . mmmm^cx-^i'm 

-,yi»>xysW. W, •••S:^^?(2) :^l6]'Vj«iMUT, «tJf^ 
ti?ij 2 5<7)gfe#« 25ai:25bt CO Pel T??®^!!;^ t . 

-:f7. mmmtiimc7)mmmm!immw.2 0Bii. mr^m 

2 5b-C-S{tIX-5Jt'>x>'NW. W, •••Sr5R:1?(2) 

jRiM LT , se^as 2 5 d comx-^mmm-tt ttt 
^'btc^i^o) :^i6]^ffi3it-c, mw3mMciz^ 

x^nW, W, •••SrS(fiS"f'i 

[0 0 57] ^tL4>i^««ill3!!ia^S20A. 2 OB 
tiSv^l^Isi— liJSt^ix. I17~09tc^-ti:dtc. ^ 

(^i?(2) . (3) :^rfl]) ^7K¥*»o^lB^^^-®^/■•5>lHl— 
^»lg|^gB27 (iai#ss) ±%:^m^mt^tittt 

[0058] m 1 i>z7r.-r^ o t^. ±ie^K) 

^i*igP2 7c7)jj-'<w-^'y-yoffl!i^tct>v>t:, a^^c 
^ffl«os^iM5aa^S2 0 A*>^^*^gcBc7)^3<7) 

^SJn^-y b 6 C hMl*]-ri.{aS^t'M^tgi: ^tiX 

. J; 0 , mwmim<r>wmmmmmm 2 0 
Bti. mmm^ctn^^him.t.x'^mrc'^hzh 

oRMiiyi^cfcv^T. wm.\^m<^wmmm^m2 

0 B tt^'J 2 5 io^^gp 2 5 d fc*f r^^t-'l.ffiS*-c- 
ffiMjaa^a 2 0 Aji. 2 5 sof-v •/ 

2 5 c i:*^[6]-t'?><aa*'C'#i&t:'# S i: i: . 

[0 0 5 9} ztL(:>mmm^9mmm2 0A. 20B 



x^-fe >y h uxx'im-t^m^i:mx.f-z~n(r>mii-^ -y 

^T-A2 1.21 Srfiii.^, 
[00 60] ^il'^-^^c7)a^^^ y^T-A2 1 , 2 
iti, B3Kil^2 8tcJ:0, -e<0!|f|I^C^4;b'9tS^H^P 

mLxmrnt. wr^L:rzmm3mmccommm±imm 

16,1 7 i: collate J;-l>»^#ili»)mcSn;tT, f^34 
■ti>dt^mn 2 5 2 5a, 25b co^U^n^ 
3 0i:cotafilitcJ;l>'>x>'NW, W, ■eo^mWH^. JsJ: 
t/^|g^gP2 5 di:<7)^fl!!tcJ:-S>'>xyNW. W, •••<r)^«8 

[0061 ] -m^mm 2 5(iMic<0^v!Hf trfilt-C'Sr 
0. ±ait^>:J:dl;:, 2o<7)^?t«2 5 a, 25b*iiS 

mm^U2 OcomWf-^ y^T-M.2 i S:aQ?t-r^^-v 

>y^'atJf^ti25ct, '>X>'^W, W. •••5:|g^$-li:l>|g 
iig|52 5 d*^ig(t'^ixTV^I>, 
[0062] H^coHJfeJ^Slcfcv^Tti. ±fEaG?fM2 
5a(iiig?Si: tTSPM (H2 SO4 +H2 Oj +H2 
O ) ?gS:fflv^|.^?f^«t:'S> 0 . */v:«fe?t1i 2 5b {4ai?g 

t LTAPM (NH4 0H+H2 02 +H2 orn^m 

\^hm^mXS)h. Ztll^m^m25a, 2 5bl4(,^-r 

yf-,^yxj'-m<^mmb^ti. ttzmammz^mm 

^zmtxmyii^mfzLX^:!^-'^^ , W, •••$:ai<'«fig.i; 

[0063] ±ie?ft#«2 5 a, 2 5hUi. » 

«JlSi^J!!iaSIS2 036»'5'>x>^W. W, • SrSltffi-^T 

mUSOii. aiOisiVm Hz^-tXoi^z. -^xvn 
W, W. ■•■coTillSP^2'W^<^lB^Jt^'v^ (^-itf6. 

3 5mmt°y^) Sr t oT«i%t-.l)«1^«?-lfi^^ J: ^ 
^^mmsliZ^K). m^m25atfzU25h 

mmz}5\,^x^m^mx\ ±Mmm.mm!mmm.2 o*> 

[ 0 0 6 4 ] LT. ^cT^a^ftf 2 5a. 25b tcfcft 
Sa^J(gjM5a;a^»2 0*-^^>^7)'>xy^W, W. -CO^m 

L (#tK) »)m±, mi^WLmmmmm2 o*w«2 5 

a , 2 5 b 0±:fr{4Sl=fi[a LtzmS^X' ( m 2 (a) # 

Bs ) , mmu^3 3 0 o#i^ijjf^ t mumm^mmm 2 

0«0*Kf~-^-y^'T-A2 1 . 2 lOlHUgtbf^iiCT^tSia 
i^mizX'O. i!f:<7)^mX''fiiytii> (El 2(b) ~(d) # 

[0065] (1) la 1 2 (b) iz^s-tx 0 ic. 

3 0*<±# LT . am^A- y ^'T-A 2 1.21 

«2 1a. 2 1 blC«^^$iX'CV->^'>xysW. W. -i: 

Tm^^h^^i-xn-h±if^. 

[0 06 6] (2) ':7xy\w, W, •••*^'ffi^f-^-y:7r- 

A2 1 , 2 1 i:T#t=s^v^±:^^a^tt:i#*>±^f'^i^^- 
<i>. El 2(c) tc^-Tiac. ^tSMf-^-y^r-A 
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2 1, 2itfi^wu\^i,zm^n^r3mmiLx. ^tih 

T-A2 1. 2lC0«lt«2 1a, 2 1 bSrf-^r -y^y 

2 5a, 25b ^<r)mW.\.zim ^ixi., 
[0067] ^#«2 5a, 2 5 b l::*5{tl. ^^X 

<7)25t?f M2 5 a , 2 5 b*>/bSflti)g3ll3!!iailB2 O^O 
•^x/nW, W, •••(O^a (HI 2(d) #HS) IfinhKh 

[00 68] $E^g|52 5 d{i, ^Wmz^i. t^x^nW. 

[0069] m^C0^t&BMcr>X\z°y K 5^ -^2 5 d 
{±. 01 5lc^1-J:d^imiS^il;tfc#IM^t,cO-C. m 

^'3 2*^|*I^$tLT^I>, 

[0070] -f-^WN'S ltC{±. HEPAy''f;U^3 3 
5r^^L•Cf■^>'>'^'3 13'KcBBSJiia$ix-CV->|.®mP3 
1 at. lli'hc7)*Ei!S$::frt-CXJ®Sfmig(i^^ii$*>- 

^'3 3*3J;ViS^n3 1 aSr:n-L-C^A'yA-3 1 
X^iximr^^m±. SmP3 1 b*>/^I««miSfil^ 

[0071 ] a-^ 3 2{i, iiaf-vy^N'3 1 [^t7j<¥ 

W. • • • SrFJtScoSE^iJ b* •/ 4> -> T ftl^-T ^ ©arJB^c?) 
«1#mS-«l;C^^«i^ff3 5a, 3 5b*>/i>1«^$ilTV^ 

[0072] Lr . ^-v y>'N'3 1 |*l*^"^f^^^i: ^tl 

IzX'O. o-:^3 2<7)m^Umi3 5iZ&:mtL:f:z^:r. 
ysw, •••tfOTKWOtJit/'xb'ylgiSA^fi^^^ii.l.. 
[0073] tti. ±IBf-^ y^^'3 1 cOJSSPtcti. a- 
^'3 2coa«€feJ#a53 5tc*fLT'>XMW. W. -Srifi 

Aaiaj^s^^*^oswAiisaigi53 etiimf^tix^^ 

[00 74] ^OS«^J)fiAJISiiJgP3 6ti, '7xy^W, 

w. ■■■im^-thmimmw>3i ^mth, c:<oa^« 

j*gP3 7(i, o-:?'3 2c7)affi»5^g53 5i:|H]«, -^x 
vnW, •••tfOTIigE^'-$rm^^ia?iJb'-yf-S:t>o-C« 

3 7a*»/c>^:S. 

[ 0 0 7 5 ] mm.^^^3 Hi. mmmm3 a^z 
io. i-ry^-^3 icomm^^. mm^m^j:mn3 1 c 



[0 0 76] -etT. ^cOXb-y K^-^-\'2 Sd^Cfcft 
S»«MjIIMS^S2 0*>/^cO'^xyNW. W, •••coSJg 
L (^tK) «^Sg5MJas^ia2 0*ixtryK5 

^ 2 5 d <?D±:SreSC{4S t /itt®^' (la 1 6 (a) # 

HI) , »K{!S}^sP3 7co#i^«)^i:a^jtitjaa^S2 

0<!0*^f-r y:7r-A2 1 , 2 lcr>m^W}i¥t<7)W,m 
•mffltCJ:*), <*:<OW«-CiT;b:fl.^ (016(b) , (c) # 

Rl) , 

[0077] (1) la 1 6 (a) i,z^^x 0 tc, mm.^nw> 

3 7*>XbyK^-f-V2 5 dcO±:^^-C-±#tT. 
f-A'-y7r-A2 1. 2 1W«it«2 1a. 2 1 btClBft 

[0 0 78] (2) '>X>'nW. W. ■■■ifiW^'}-^r^y9T~ 

A2 1. 2 1 tT#t=5:v^±:SrO[S^-C1f<=>±{f'^n^ 

. Hi 6 (b) liZ^-fi. 0 ^Z. l£^Wm"^ V 9 

2 1,21 7&i'^EP^r[6]lcm^^JS;^c(tIllteU-c. Z.iXh 

r-A2 1, 2 10«jf«2 1a. 2 1b^^^'>y^y 
^Pl^ (-^XMiraii^tl) C:c7)^^«tC*5 
v^-C, K:K«^^gP3 7*^TI^-t^i:, '^x/nW. W. ■•• 
*>'Xb°y F5^-V2 5 dCO^-v W^'3 lrt^MA$ft 
T. n-:5'3 2c7)»«fij^^^gP3 5lc^mj#$*ti.. 
[0079] Xby b'^-f -V2 5 d(:fc{t-l)'^X 

ysW. W, •••c7)Xb°y|gMXg*^'^T-r^i:. ±iai:5£ 

(c, ^(r,7.\^vY^^^2^^-b-^wm^^!^mm.2 

I), 

[0080] *fc/^?*«2 5bi:XtyH9^^2 5 

d >y ^m:Wm2 5 c li, [113 

Jo iU^-gl 1 4 J: a iz . S:^J)g3M5aa^S 2 0 cO« 
^^■v -y T-ix 2 1 2:ac?t-ri>^t#gE4 OSrfi|;tl). 
::^7)St?f^SP4 0{i, Hlt'S^^idtc:. SM^-v-yiJ'r 

-M.2ico:^^mmimoXo^j:m^m^t^ti^tt 
th^z. mm^^-yi^T-j^2nzMLx-^^mimsi 

[0081] m^<Dmmm^zii\^x\i. m 1 3tij:t^ 

0 1 4 tc^-r J: -3 tc, a^f-^ -y ^ T-A 2 1 co-T^T 

o{si^«2 la. 2 1b. ■■■{iznLxis.-^mmt^hmw 
?gs:i«tt-r-i>^< , s-ocnmmyxjuAi. 41. -^o 

<i> ^ l> i«»f X/P?iJ 4 2 *i±T J3 i t/**rlc 2 ?IJ , 

oiO-&lt2 ofi ( 5x4 = 20 ) <olSl^yX;^4 1 . 

4 1 , ■•■*iEIS$ixTt^-g>, 

[0 082] tfc. m^40ii. m^mm43izx 
0. y ^mfm2 5 cp^izm-^x^w^mx', laiK 

■ri>±ie««f-v y ^' T-A 2 1 2 1a, 21 

b. -iznVX. ^?^mi^L^j:ti<hmfWiimmLxm 

^■r?>tbi>iz. mmzntSi^'ifom^t^tix\>^^, 
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[0083] %mmm. mmu) e(4, ±.mmLmx\i^ 

[0084] I. n^xyNW, W, -OMA: 
(1) i^IS<7)*l7L;t':7xy^w, W, -M^^^JT^^ 

(AGV) ^mx^y'<^rm<^umwLX^Wi.hh\<^it:^ 
{zm.^tii>. 

[0085] (2) MA§tL/t^-\'UT;^-fe-y M , 1. 

(1) c^tmx'^^vm'o^fifz^k. 9->7—y'}vmm 

2bKJ:'3*¥IllK§nr, -^^xyNW. W, -cTjTKT:^ 

[0086] (3) mimmuB(r)W.ico^mx:tir^-/h6 
Atio, ^-y^-^)vmm2h±.{,z'mmth^mm 

)iB<J:^A(l!l^ h -y ^gp 5 Ac7)v^-rn.*><7);<?-t >y hKS^ 

[0087] (4) ttz. z<nw.i<mmu^^-/Vi Ai,z 
X 0 , mzmxmx v sA^zmmzx b -y ^ 

TV^^3!nSB(ic7)'>xy\W, W, •••^iRS[^L/i^A''Jr;^ 
-fe-yM**, m3<7)^«o;K-y h6C^<7)SttjKLeB 
tcj^«§tL^. ^(7)^{tigtfi[S<7)3?!lSfr<7)'>xyNW. 

[0 088] (5) mmmmc(7)ij-^^vvm.-^i5±.{,z 

^A- U r;!?-fe -y b 1 *i 2ffl«S$tiS t , §^±tf«m 1 

/ijaaM^'O'^xyNW. w. "-{i. fltrifiL/iS^T\ «^ 

ac?mDi^a:Kac#ffl<7)afl^JISilJ!ia^S2 OAtC^t 

mthfi. :icoW^z. ±^x.f\-w. w. •••*^|ai-:^rf^^ 

mxumixhmmmM5Hi)-h. i^g^-r^'^xyN 
xmmixhm:min-jjmzmw\p\^^m^ixh . 

[0089] (6) .lil^j'^xyNW, W, ■■■tim^^^ix 

SSn*: >y b 6 C t J; 0 . ±E^(tJg L{il[Stc^«$ ii. 
$ <=>tcm2c7)^iKn,t'-y b 6 Btc J; 0 , jtaHRI^ b ■y;<? 

5 B \-fix-h-(r>^ -fe y b «BH5 7 ±tC#«J $ tT, . X 
b>yi?$*ll., 

[00 90] II. '^X>'NW, W. -cridtW: 
(7) a«l5tvtfflc7)^;^Jjg3ll5aa^g2 0 A{Z:h^ -y b 1^ 
XT'ffij^^ixfOxyNW. W. -(i. gt?f «?'J 2 5 OH 
^coacf^« 2 5a. 25b ffiWimm^ 3 0 t:Jl»:S(t 



[009 1 ] (8) -0<?Da?f«2 5a. 2 5btcj;l,a; 
^j)8j2i5ail^S2OBt:J:0. Xtfy b'5>f-V2 5 

•!>« 

[009 2] III.]^xyNW. W. •••(JOMai: . 
(9) se^Milf^O'^xyNW. w. •■■{i, llt/xtryb'7 

-v 2 5 d A-<^a»aiffl<^«Mai32i3!&Ji^a 2 o b 

§ . «fl^?jt?f ffloKKSg3Mi!!ia^a2 0 A(i*«ff^gp 
Bcr)^3<r>^muif.^yVectn\^^^^m.^xi^WiL 

ximLx\-^t. 

[009 3] m^fitm^hi>^^{tf>!b. mrnmm 
isn,i<>y becfcio. i!aafro±ian7xyNW, w. ••• 

:<?^^A^l3l|X*ftS ^XT \^fz<nt ra-OSO^ -v^}rf]^ 
•ybl. 1 iX-g.. 

[00941 (ll)±ie;<^-fe y bB'^ 1 Sitc^A- 'J T;* 
•fe ybl*i2fflmB$ill>i:, ^±{f«l«l 6. 1 7tC 
J: 0 , »«MjI5aa^B 2 0 B OS«f--r -y ^? T- A 2 

1. 2 lt:iS:fifSix:^>:3!aaf^O»^xyNW, W. M 
3^ L5tS«T% HOCO^ -V U r >5r -fe -y b 1 . 1 P^fc 2 6 

W, W. -crmn-y^^M.. PJ^tg-t-i^-^xyxW. W|b]±c7) 

mmhrnm. ^m>:.^Mif^i\.^f\.np\\^xm'^^i\.h 
xmn^Khm&m-n^^z^^^fih . 

[0095] .(12)»K#li^Bc7)m30^i5n,tC.y b 6 
etc J: D , ±ie;{?-b >y bB^ 1 5±{c#fi|-rs«!af*0 
•^x^nW. W. •••S:JR*flL;^^df^ij7';<f-fe-y bl. 1 

[0096] (14)C:o^ttjSt{4Bt::^«SiXJ'.:5aJlf* 
W, •■•5:JtZiWL!''c#^Ur;*r-feybl, 1 
{i, IS2c7)^mn^-.y b 6 Etc J; 0. nmMWMX'^U 
AO«fla8tHgP3co^->'7=— 7';Hg|«3 b tc^mSfL 

[0097] (15):5'-y7^-:^/Hfl«2b{C^i8§n^c 

^A-UT^I^-fe-y b ^'-yf— 7"^l/^ffi2btCj;'5 

[0 0 98] (16)^^$ilJt^^yT;<?-b>ybl. 
1. ^^b5I01S^3atcJ;0HU^ort<)ii<>: 
5^W(4) co^SST-rJ':? b3*0$ix/if^. SRaiP3c*>f> 
SS^U^V^AGVJ^JISaJ3y'<TlfO^«ti5¥a{CJ; 

[009 9] IV. w^m.mmmmm.2Qcr>mw.i-^r'/9 
r-A2 1 ^jjfe?t : mm^<^^mm'}^^m.2 o 
Ai:s«a)saifflo««R*8iMitaaiiB2 o BostR^A- •/ 
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[0100] U*^t-C. *a«^ft?^i^XxA^^fcv^T 

tc, :t'<^-:5'V->'om-r-i>ii!i*^^5}-'<u— ^y- 

^ ^ 1 1 t>C. iBi?i<>XJ©:^^-xr«oi5Mt nrtgt =3r 

[0101] ifc. ««JSill35!yiilg2 0 (2 OA, 2 
OB) tciO-^xyNW. w, -^mwmmLX\^hfS[ 
(C, CCO'^xyNW, W. ■■•*>'lXDai§fLT2Mt=^-:>fc^ 
■V 'J r -y M {4S«1#«gP B t . 

i:$i^TV^|.« ZfUzXO. ^-^VT:^-t'y h l^mm 

[0 102] ^^iz. mmrnxm^A, mmwn^B^ 
mmm^ci3Xx/mm.^muDi:K^^zw\m^'^xm 
mmm-t^mw^mEimtx . mxmt^h^^uT:^} 

^iii?ia^S2 0 (2 OA, 20B) tc^L-#i.T;^ 

-t <y h i^xx-m^^-t?} tti>^z. mt/mxmb m- 

[ 0 1 0 3 ] Sfc. ±lficori: <#<ifiggBA-Di0^fiR 

'hsfs*'fi:*^'ii^>ix^. mz^ wmm.^B\i. a-^ v 
hmm.mifii.T:^^^m^mzm.mwLm.^h.x^j:hi. 

^^a;K-y M Otc, att^OX;&5Sa,+Cv h 1 1 

ifi-w.mzm?i--^^fix^j:hT^wxiTr^-/ bet ^±m^ 

tLxm^^ixX\<^^i}^h. ^-<r')Tij-^-/h\, 1, 



•fe yM, 1, -<m.m.x^-xi,A^^<xm^. 

[0104] ^Jo. ±iEL^cll5SJB®(4fe< ^-C'i)*^ 
liZix\,zm^LXfm^fih^^X'^j:<. *I&BJ<7)®H 

[0105] mm. m^^<^mmBm.f<zii{'n>wmm 

[0106] ^fc. mm.W»mc<r>M:W.mmmz':>\^x 

^(r>mw^^ii^x/-}i^^z^txm»mt:mw 
[0107] § (:>i,z. m^^<^mmmmizt5i^xi,i. m± 

wtmt^izmLx. mm.mmmm^m2oc7)mn^-^ 

•v'?T-A2l. 21 tys,mLX. '>xy^W, W, -co 
::WcSD;iT. '^xy^W. W, •■■coiS^iJf y ^Sr^f ^ 'J 

-fe 'y M jott-i. mmin t° y ^ t -eco i / 2 coie 

?IJ f -y ^T^, -!> gt?tifi?lJ f -y ^ t (T^raX' t" y ^^^t" h 
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